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Abstract 
The motion of a spherical solid particle in plane Couette flow is governed by a linear problem 
that has a simple exact solution. As such, there is no need for an approximate analytical 
representation of the solution; specially when it is tedious, complicated, and requires hairy 
terms to give accurate results only at small or moderate values of the time. 
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Introduction 
The motion of a spherical solid particle in plane Couette flow  is governed by the following 
linear problem 
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where dots denote differentiation with respect to time t. 
This problem was first formulated by Vander Werff [1], who also obtained its closed form 
solution when u=0.  
The solution when u≠0 can be easily obtained using Laplace transform. It is  
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For =B, the solution becomes 
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Jalaal et al. [2] handled the problem, for the special case A=B=C==u=v=1, using the 
homotopy perturbation method (HPM). They stated 5 terms of the expansions for x and y, 
which combine to give 
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They also presented results for up to 12 terms with reasonable accuracy achieved for t up to 6, 
at most; as their Fig. 1 indicates.  
Hamidi et al. [3] extended the accuracy of this homotopy perturbation solution to higher 
values of t by representing more terms by Padé approximants; as their Figs. 5 and 6 indicate. 
They gave the [8/8] Padé approximant for the x-velocity component and the [10/10] Padé 
approximant for the y-velocity component as follows. 
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The simple exact solution given by Eqs. (5)-(7) reduces for this special case {using 
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so that 
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Comparing Expressions (8) to (10) and (9) to (11) one realizes how futile it is to handle this 
particular problem with an approximate analytical approach.  
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